ondary to pulmonary tuberculosis up to 1932 when Kjaergard described primary sponBackground -Primary spontaneous pneumothorax (PSP) is a common clinical taneous pneumothorax (PSP) as a separate entity occurring in previously healthy adults.
proximately half way towards the heart border, separately for men and women as these measures are not comparable between sexes. The combined effect of variables on the probability of recurrence was modelled using logistic regression. The effect of each variable on the number of recurrences was tested using 2 tests for categorical variables and t tests or F statistics for continuous variables.
Results
In the study period of four years 291 patients with a diagnosis of pneumothorax were reviewed. Patients with traumatic or iatrogenic pneumothorax (n=94), and those secondary to pre-existing lung disease (n=44, table 1) were excluded from the study (fig 1) . Most of the patients with secondary pneumothorax had underlying obstructive airways disease (asthma or COPD, n=34, 77%).
Ages ranged from 15 to 95 with a mean (SD) of 36.8 (17.4) years and the age distribution 291 patients (1990) (1991) (1992) (1993) (1994) 
Traumatic or iatrogenic Pre-existing lung disease was similar in both sexes. The peak incidence 
life (fig 2)
. Spontaneous pneumothorax was found to be twice as common in men as in women (n=49, 32%). The height of the by a telephone interview with the patient or by patients ranged from 60 to 75 inches (mean a postal questionnaire.
(SD) 66.8 (3.6) inches). Two of the women The following definitions were employed: correlated episodes of pneumothorax with their PSP was defined as pneumothorax occurring menstrual cycle and were therefore regarded in a patient with no overt underlying lung as cases of catamenial pneumothorax. disease, with no apparent alternative aetiology.
One hundred and fifty three patients with Secondary pneumothorax was diagnosed by PSP experienced 275 episodes, a single episode the concurrent presence of underlying lung in 70 patients while 83 experienced recurrent disease such as asthma, COPD, lung cancer, episodes (fig 1) . The overall recurrence rate etc. Recurrence was defined as a further was therefore 54%. Sixty patients experienced pneumothorax occurring more than 30 days one recurrence in the study period, 14 exafter the end of treatment in patients who perienced two recurrences (12 patients exhad achieved full lung expansion following the perienced episodes outside the study period), initial pneumothorax. Size of pneumothorax and nine patients experienced more than two was categorised according to the chest radio-recurrences (three patients experiencing epigraphic appearance as (a) shallow or small: a sodes outside the study period). small rim of air remaining around the lung, Seventy patients experienced left sided epi-(b) moderate: the lung being collapsed ap-sodes only, 54 experienced right sided episodes only, and 24 experienced bilateral episodes at various points in time (one patient presenting with a bilateral pneumothorax). Twenty eight patients presented with a shallow pneumothorax, 74 with a moderate, and 46 with a large pneumothorax. A tension pneumothorax was recorded in five patients. This study preceded the publication of the BTS guidelines so that a standard management protocol did not exist, patients being treated at the discretion of the clinician involved. Nine patients were initially sequent insertion of an intercostal chest drain group.bmj.com on October 13, 2017 -Published by http://thorax.bmj.com/ Downloaded from this was a subdivision of the main outcome variable, no firm conclusions could be drawn from this. (ICD) because of failed resolution of the pneumothorax. The initial management of 14 patients was simple observation. An ICD was      A logistic regression model was fitted for the inserted at the outset without prior aspiration in 124 patients and their recurrence rate (53.8%, logit (probability of a recurrence) with sex, BMI, smoking status, height, age, and size of table 2) closely resembled that for the entire group (54.2%).
pneumothorax considered as possible explanatory variables. Because of physiological differences, interactions between sex and each of the other variables were also considered as     possible explanatory variables. Forward stepwise selection included the variables "sex" and An analysis of the effect on the risk of recurrence of various patient characteristics "sex × height" in the model. With the forced addition of the "height" variable which reduced found that women were significantly more likely than men to develop a recurrence (cor-the significance of the selected variables the final model was as displayed in table 4. rected 2 =7.58, df=1, p=0.006; table 2). Height and BMI were tested separately for This model correctly predicted recurrence status in 65.8% of cases. The discriminatory men and women as the measures are not directly comparable between sexes. BMI for both power of the model is not a great improvement upon chance (which would predict 50% of sexes and the height of female patients were not shown to have a significant influence on cases) and is not therefore sufficient to predict accurately recurrence for individuals. recurrence, but the mean height of male patients with a recurrence was significantly Interpretation of the parameter values is not straightforward because of the inclusion of the higher than those without a recurrence (t= 2.71, df=80, p=0.008).
"sex × height" interaction. However, the results are in keeping with the findings of the One hundred and fifteen (75%) of patients were smokers on entry to the trial (char-univariate analysis that women have a greater risk of recurrence than men, with increased acteristic="smoking status"). Whether a person was a smoker or not had no significant height in men making a recurrence more likely.
No other variable or interaction contributed influence on subsequent recurrence. Data on changes in smoking habit (characteristic= significantly to the model. In particular, smoking status and possible interactions between "smoking cessation") were only available for 99 of the 115 patients. Only 10% of patients sex and smoking do not merit inclusion.
group.bmj.com on October 13, 2017 -Published by http://thorax.bmj.com/ Downloaded from in the first instance, and these factors may be velopment of the initial pneumothorax. Most of our patients were smokers, and smoking cessation seemed to reduce the recurrence rate.
    
The pattern of recurrence in smokers seemed to differ from that seen in non-smokers, with When account was taken of the number of recurrences and the same variables tested (ex-recurrence tending to occur earlier and on the same side as the initial pneumothorax. This cluding "smoking cessation" for which data were not available), then the same two variables risk might simply be mediated by an increased tendency to coughing and transmission of in-(sex and male height) were found to affect recurrence significantly (table 5) . No new sig-creased intrathoracic pressures to an area of healing visceral pleura, or it may be associated nificant effects were found in comparison with the simple risk of recurrence analysis.
with structural changes consequent upon the reduced antiprotease activity that is associated with the smoking habit.
The risk of developing a spontaneous Discussion This study confirms some of the previously pneumothorax or a recurrence is probably multifactorial. Our multivariate analysis indicated established facts about the epidemiology of PSP. The male predominance found in our that the height of male patients was linked to the risk of recurrence; although this factor was study, with a ratio of 2:1, may suggest a rising incidence of PSP in women. A similar ob-not evident in our female patients, they, of course, were a cohort of smaller average height. servation was made by Primrose who also found a male to female ratio of 2:1, 9 in comparison Bullae and blebs are commonly found at the apex of lungs of patients with spontaneous with previous studies which have shown a ratio of 6:1-8:1.
4 10 The monophasic age distribution pneumothorax. It has been suggested that these are formed as a result of degradation of elastic observed in this study, with a peak incidence in the first two decades of adult life, is due to fibres due to a focal imbalance between elastase and 1 -antitrypsin. 15 They may also result, and the fact that the study was strictly confined to patients with PSP. Studies which have included be more likely to rupture, from the increased forces generated at the apex of the lungs of tall cases of secondary spontaneous pneumothorax have demonstrated a biphasic age distribution subjects. 16 Further factors may also operate. A study by with a second peak in late adult life, mainly due to underlying chronic obstructive airways Bense et al 17 on a group of patients with PSP who had never smoked and had a normal 1 -disease. 9 11 It is well established that smoking increases the risk of contracting a first pneumo-antitrypsin level showed bilateral bronchial abnormalities in most patients at bronchoscopic thorax, 12 and our study supports this fact with 75.2% of our patients being smokers.
examination. A case of recurrent PSP has also been reported in a non-smoker with bronchial The main purpose of this study was to evaluate the factors predisposing to the recurrence atresia. 18 It is possible that the presence of such anatomical abnormalities, not visualised on of PSP, since few data on this are available. Surprisingly, although women are at a lower plain chest radiographs, may be responsible for the causation and bilateral recurrences of risk of developing the initial pneumothorax, their risk of recurrence is higher than men. pneumothorax.
The initial management of pneumothorax What is the cause of this paradox? Perhaps the factors that influence the recurrence rate of remained controversial until the publication of BTS guidelines in 1994. Our study supports PSP are different from those that cause PSP 
